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PERSPEETIVES AND OBJEETIVES. Eighteen years ago the American

Nur es Association proposed a fourrvear un:vers:tyrbased program,

as a requirement to become & regxstered nurse: The Assocxatxon
suggested that such an education should produce a nurse with a
"more diverse, 11bera1 arts preparation than vias possible with the
typical hospital-based program. This broader background Was.

: thought to improve professional nurses’ problem solving skills.

ﬁ =§f§§f,?b§t proposal, the National CounCiI Licensure Coooittee -

for Reqxstered Nurses (NCLEX) to emphasz e the nurszng process

model of care (Infante, 1982). It was argued that a testing
shift toward problem solwving would xmprove the relevance of the

Licencure examination. . The test was to be based on &
comprehensive critical- 1nc1dent studv of nurslng behav1ors from
cver 12,000 documented episodes where niursing behaviors
significantly affected care (Sanders et al.,; 1983).

The new NELEX was first administered in July,; 1982 and

has been adm1n1stered three subsequent times. There are no
emp1r1ca11y based concurrent, construct or predxctxve valxdzty
data available to date regarding the exam.. The descriptive data
. published suggest that the national passing rateiof candidates
“taking the eiam is generally on par with the results of the
previocusly used testing +ormat {(Anon.; 1983a) with the éUcebtion :

of Eaixforn1a candidates In that state the passing rate is the

lowest in five years, poss:biy the lowest of all time. This

situation disturbed the California State EBoard of Registered

Nurses enough that they promised to deveiop their own test if a

g validation study of the NCLEX revealed cultural bias or a lack of

Q job related va11d1ty (Anon, 198~b). Frogress on the proposed
validation study has yet to be- reported. ‘o

3 :::::Z:::::::::

N

e *A paper presented at the annual meeting of the; American Educ.‘

Research Association, New Orleans; April 1984.

N

)
N




‘un1ver51ty HSN deqree for rea1stered nurses and the ahtxcxpated
alteration in the NCLEX evaluation of prospective nurses, the

University of Eonnecticut (UCONN) began an -evalua- tion and

revision of 1ts Underqradu1te nur51ng curr1Lu1um. The

' model rather than a SEDTFEte systems approﬁch common :in nurs1ng

schools. In 1976, the first Bachelor of Science in Nursing (BSN)
class prepared in the=rev1sed curr1cu1um was graduated July,
1989 marked the first occasion that a UCONN graduating class was

xamined with the newly revised NCLEX. A second graduating class
fram the UCONN ESN prooram/sat for the nursing boards
adm1n151ered in July, 198?5
The general UbJect1ve of this research is to determ1ne

the extent *o which variation in NCLEX scores can be explained by

a set of antecedentﬁver;ables.; The arrangement of the variables
follows Eloom’'s (1976) Model of School Learning. . Bloom propdsed
that learner entry characteristics interact with instructional

variables to cause learning outcomes. - In our research, several

variables ccrreepond:ng to parts of EBloom’'s model are - -
incorporated . into the causal modeiling technique of path analysis.

METHDD. Ihe use of correlatienal data to test caansal
models requires e: p11c1t hypotheses about the causal flow of

variables in cons1derat1on., The recur51ve path model descrlbed
by Kenny (1979), using standard multiple reqress1on analyses to

test the causal assumptions; was used in the research descrxbed

here. Bur path model tests the direct and indirect influences o?

selected ‘student entry character:stlcs and achlevement in liberal

arts and nursing courses on NCtEX per+ormance.
Specifically, student age, SAT-math and SAT-verbal, and

trans?er status are cons1dered as entry character1st1cs.. ﬁourse

avéFéaés-' a nonnursing score (GFA GEN) based on Supporting

ctourse grades’ (e. g:, pharmacoioqy)- a nurs1ng course indew

(GFA—NUHS) based on grades in lecture courses presenting

information on the nursing process and the crisis model of

nursing; and a nursing clinical course, index (GFA- EtiN), based on

faculty ratings of student performance in c11n1ca1 settxngs.
GBFA-GEN reflects 28 credit hours; GFA-NURS, 16 credﬂt hours; and
GFA-CLIMN, 20 credit hours. Table 1 gives means and 'standard

deviations for dll of these data. /
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The fuliy Saturwted exght-var1ab1e path model is Enbwn in
F1qure 1.7 Bloom's theory .gives rough direction to the sequence

of variables, in uh1ch entry characterxstxcs and the quality of

students’ educat1dna1 preparation. determine learnmng outcomes.
In the 0r1q1nal path model, not =hown here,,all four

entry character:stxcs were treated as e oqenous var1ab1es.,

,path model. endeqenous var1ab1es, by comparison, ‘are always
‘influenced by, other variables under cons1deration )  Further
reflection and model test1ng led to the revised model shown 1n
Figure 1, where transfer status is converted from exogencus to

endogenous: In this revised mode1 age is now allowed to

1nfluence transfer status:

DATA SUURCES. SAMPLE -AND INSTRUMENTS. Valldat1on data

were gathered-on 72 UCONN BSN qraduates who completed the NELEX
in July 1982. ‘All s&tiudents had attended UCONN for . & minimum of
four semesters. ‘Half of the sample had’ applied to the nursing

program npon admission to the universitys the other half galned

adm1ttance as either upper d1v1s1on students or transfer

students. o
To chEcL the stabxixty of results, trpsszvalidatipn data

the data sugqnsts that both samﬂles represent the same
population (see, for example, Takle 1). D1fferences in the two

sampies are discussed in the Results section.

.~ “YBGRA-GEN and GFA-MURS scor&: were generated from course

grades bu1lt on - ebJectxve exams. The GFA-MNURS courses and the1r B
exams are bu11t around spec:flc behavzorai obJect1ves, so the '

on low—xnference, behav1orai checklist obbervatlons of student

performance in clinical settznqs. Each student received

evaluations from a minimum of two ?aculty supervisors across four

semesters. ' The reliability of these indices is not known, but is

assumed to be. 1n the range estimated by Humphries (1968) for

adJacent semester grade po:nt averages, 60-: 705

The NCLEX is a multiple—-choice test purported to reflect

the five steps of the _nursing process, and items are centered on
1t1ca1 1nc1dents. Sanderg and colleagdes (198~) descrxbe

aiternate forms of the exam,; but no trad1t1ona1 re11ab111ty

evidence is offered:

ANALYSIS AND RESULTS. For - both the validation and =

erbssivalidatibn samples, standardi"ed res1duais were evamxned as
a check for faulty data and outliers., A S1ng1e Dutlxer was

The regress1on was repeated with and w1thout +he aberrant data'

deletion of the outlier resulted in significant reduction in the

i
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standard error of eéstimate, and the case was deleted from further
analysis. _ ) . o -
7777Ibe7path model shown 1in FigUFé 1 required five separateé

non-hierarchical mulfzple regression. analyses; from which were

>r1ved the path coefficients. These coefficients represent the
d1rect effect of each antecedent variable on each consequent

var1nb1e, and are ‘synonymous with the standardized Eeta wexghts
obtaingd from theé regression equat1ons. lhus,,a complete set of
19 path coefficients comprise the satiirated path model.

Because saturated path models may conta1n 1rrelevant

causal paths, it 1s common pract1ce to trim the model by deleting

paths whose cmef‘:cxpnts are too smail to interpret. In this"

research paths whoce coefficients were nons:gn:fxcant (p:0%)

were deleted from the model. For the 1982 validation sample,

this procedure. tr1mmed 15 paths and left Unly four; These 4our

- JE

significant paths are indicated in Fxgure 2 by the numericail path
_coeff1c1ents. Like standardized regression weights, path”
-coetficients may be compared dir=ctly with each other. For

e\ampie, vie may conclude that the influence of GFA-NURS 1s twice

the influence of age on SPA NURS:

ot

Insert Figure 2 about here.

In the . vaziaatiah sample, it can bé seen that among entry
character1st1c only age deveiops paths to GFAe. The bbéitiVé '

hypotheQ1s th?t ﬂge is a d1rect causal xnfiuence uf these
-indi'ces. Followlng Land ' 's (1969) 1nLerpretat10n Uf path
coefficients; age is d1rect1y responsible for about a th1rd of a
standard deviation increase in GFA-GEN and GFA- NURS. Age, of

/ I
i course, 1= a proiy variable for other character1st1cs. Prim-

arily, age allows the cumuiation of other. experiences.

Ev1den£1y, these other e"perxences contr:bate“fn”a pns:*zve T 7

- - /

fashion to a large port1on of nur51ng coursewurk*

size Jugqests that a standard dev1at1on 1mprovement in GFA-NURS ;.

'wxiiiggixver a .58 sta.dard deviation increase in NCLEX _5cores.
No entry characterist:is give a s1gn1?1cant path to NCLEX, but

"age is seen to operate indirectly on NCLEX scores, through

. GPA- NUR In short, age seems to xmprove GFA= ~NURS; and in th15

3 way 1nd1rect1y 1nf1uenCEf certification scores.

The absence of any 1nf1uence of SAT scores is snrpg;g;ng
and contrad:cts much previous 11terature.= It was thought that
this finding might be idiosyncratic to the mall validation

sample. But the SAT scores were alsc unimportant in.the / i

RIC o 5 '_/




cross-validation sample. And SAT scorec did riot show enough
restriction of range to dampen their influence on later
ﬁerfurnance {zee Table 1).5 it may also be that instructional
efforts in the UCONN Schodl of. Nur sing 1nc1denta11y erase tﬁé
1mpact of general ab:11ty. .

In the cross-—validation qroup, we see a few chanqes )
in the trimming processg. - Figuare shows the reduced path model ,
whlch may be féadxi/ campared to the- velldatmon model - in Figure

2; The cross- valldataan data permit the trimming of 1//0? the 19

paths of the saturated model. Although & .quick conparxsogﬁpf
Figures 2 and & suggests substantial differences between the two

‘samples,; we will see that the dszerences are - easxly EVplained.
/
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In the validation sample, age has a direct influence on
coursework, and an indirect influence on NCLEX scores. But in

the crosr—va11dat1on, age shifts some of xts 1n41Uence through

transfer status to course performqnce, and now shows a direct

path to NCLEX scores: in addxt:on, age now shuws an indirect

influence on GFA-CLIN, through transfer status. GFﬁ NURS is the

only chunk of coursework that d1rect1y 1nfluences NCLEX scores; -
which is con51stent with the validation results. -
The positive path coefficients from age to transfer

§tétU§, -and from transfer status to GFAS, suggest that oider

studente are more 11}e1y to be transfer’ rtudents, and that
transfer students are more itikely to perform well on cuursework. o /

The- 1mpiacat10n seems to be that we may ekpect greater course /

achievement from older transfer students, and that those who , )
outperform their peers in nursing lecture courses h=ve a decided ° /

advantage on the NCLEX exam. Transfer students.were accepted in/ /
-the 1983 class at only half the rate of the previous class iéeé_'- //
Table l)fm“{f there was more thorough screenan of transfer o ST

re1at1onsh1p between transfer status and course performanee.i ,
The replication aiio@eg by the cross~va11dat;on sample '/
shbws that the path results are fa1r1y stable. Dlsturbance _ /

3. These estimates represe t latent or res1dua1 causes that are

not accounted for by the data, and are qu1te steady beitween the
two samples., The major sh1ft in dxsturbance shows up in the /

predictiorn of HNCLEX scores. In the 1983 group,; more variation in
NCLEX scores is e p1a1ne by variables in the model. (NEtEX/
variance accounted for,/R2,; corroborates this: For 1982 7/

R2 = .47 for 1983, ';f sho

:) Figure 3 shows that age strengthened




tﬁé eéﬁiinétibn of NCLEX performance.

DISCUSSIDN AND CONCLUSIONS. Eloom's Model of School Learning.

is riot clearly supported by our Flndinqs. However ; the central
portion of his model deal, WIth instructional behavzcrs,

which we have not measured. The GFAs occupying the center Df our
path model serve only as crude substltutes for instrictional

behaviors:
MaJUr findings of this research revolve around the
1nf1uence of age on cuourse achievement and on NEEEX scores.

- 0lder students 't ypically have worLed in nur:zng related endeavo@
(SUCH as LFNS or nur=e’s a1des) be+ore entry to the E&N program..

EBénltlve skills that auqments thezr course perFormances. At thé

least, prev1ous work experience prov;des mental scaffold1ng ?or

course material that might otherwise seem like rote memoriz ation.

The lac# of irfluence from age to GFA- -ELIN is oot of/
synchrony w1th age's etfect on the other GFQS. On the j

surface; it seems that GFA- CLIN,,unconnected by any s1gn1£1g§nt/-
paths, is an inconsequential part of the causal model. drsever,:.
**** t

1in the croses-validation sample; trancfer status is seen
Tnfiuence BFA-CLIN, at about the same magnitude as its 1q§1uence

on the other two BFAs While that connection does not
autuuat1cally Justlfy GFA-CLIN (or BF@7§§N77for_that matber)
transfer students seem to have an advantageous repertoire of

study :izlls, and it is a reasonable predictlon that their hlgher.
GFAs may induce more skilled pérformance in the field.  That
prediction; of course, requir 35 further research.”

Bne may still ask why GFA-GEN and GFA-CLIN made no
contr1but10n to NEELEX performance. Eloom's (1964) argument that

51m11<r variables pred1ct egch other seems approprxate here: the’

concepts, s$1lls,,and testing involved in BFA-NURS are much more-
closely aligned with NCLEX, CDntent and test format’ A tentative
proposal from this flndzng 15 that certlf;cat;onre‘ems shauld
assess ‘a broader domain of behaviors, particularly the sorts of
appiied nursing skills e phas1eed 1in clinical courses. A

per formance~based cubtest; for example, mlght be mofe - su1tab1e,

-although it is unquest1 nabiy a more d1{+1cu1t form of assessment
‘to develop and administer. R
But there is Zﬁttle merlt 1n deveiop:ng & device onily to

reward academic b@havior.  We first need to show & relationship

between the varicus Fﬁs and later performance on_ the job. If
that relationship c: nnot be demon;trated—/then 1t w111 be hard to

Jnst1fy addi tionatl

GPA-GEN and GFA- EtiN. F1na11y, we eaqeriy awa1t results from the

PR S . S —_r _

ua11forn1a State anrd of Registered Nurses' research on the 3job
relevance of the/NLLhX esam. »

/
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Mears and Standard Deviations; 1982-1983 Samplest
1982 (N = 72) 1983 (N = 100)
X S % S

e 2s.22  s.38 2s.04 369
TRANSFER 0.43 0.50 0.22 - 0.82
GFA-GEN - 2.47 0:46 - 2.62 07 63
GFA-NURS 2.61  0.35 2.49 . 0.55
6FA-CLIN . 3.01  G.31 3.61 0.41
SAT-V 486.94  4B.41 494.47  &7.40
SAT-M 530,56 47,02 37.93 71.91
NCLEX 1954.72  223.07 2008.57  267.50

@ ——— o o — T T — — — — o S 2 S i e e e e e i S i e TS i e e B e S e G B e e e S0 Y e S Bl MY Y W e S = g =

Note: AGE 15 years old. TRANS is transfer status (1 = yes--Q =

hbi; GFA- GEN ig grade pciﬁt average in general supportlng

courses; GEA-NURS ig grade point average in nurs ing lecture

coursess; E?é—LLIN i8 grade point average in nursing clxnxcal
courses; SAT-V and SAT-M are Scholastic ﬁpt1tude Test scores,
verbal and math; NCLEX is the nursing board composite score.

1SAT scores fnvcive missing data: 1n 1982, only 36

students (50%) had them; in 1985, 81 students (81%).

T
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. AGE
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FIGURE 1. aturated Fath Model Ex iplaining NCLEX Ferformance.
NOTE: Curved lines connsct correlated variables where no
assumptlon of rausal 1nf1mence isg made.
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GPA-NLRS_

BPA-CLIN

FIGURE 2. Trimmed Fath Model; Validation (1982) Sample.

NOTE: Curved lines connect correlated variatiles where no

assumption of causal nfluence 15 made.
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SEPA-GEN 3

SPA-NURSY

FIBURE 3. Trimmed Fath Model, Cross-Validation (1983) Sample.

NOTE: Curved lines connect correlated variables where no

assumption of causal influence iz made.
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Appendis A

1982 BANELE 1983 SAMPLE
Direct Indirect Simple ~ Direct Indirect Simple
Effect Effects Corr: = Effect Effects Corr.
EFFECTS ON:
transfer—- S
from age . 560 . 000 560 : 362, S000 (362
BFA-GEN-—_ . - L - - o
from age  .349  ~-.032 317 NS= - 095 - 143
from trans. NS ——- - 160 « 263 - 038 . 301
GFA-NURS—— L o o , - g
from age = .297 L0759 372 "~ NS 107 . 208
from trans. NS == 323 - 295 : 050 . 345
GFA-CLIN-= - - o
from trans: NS . = -—- - 181 - 320 - 000 320
from age NS -— 197 00 J1186 . 099
NCLEX—— -~ o o o .
from age NS 173 .234 .227 . 147 .374
from trans. NS = === .213 . 000 132 =: 020
from GFA-NURS: 587 : 106 : 689 . 447 310 757
*NS== nonsignificant effect.
-12-
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. CAUSAL INFLUENCES OF SELEETED EDUCATIONAL
VARIABRLES ON NURSING LICENSURE SCORES
Rohin D. Froman & Steven V. Owen

University of Connecticut

Mursing carricala and licensing examinations have shifted

toward the skills and processes of nurfthn. When these
anpmncnts arg,ov&rhaul@d, theitr predictive rplatlnn»hxp must he
rreawamingd. This resgarch tésts the rausal influencé of %evpral
antocedent and Achiavement variables on licens BLre tast ,
parformance. - e

A path modn] is dpvnionnﬂ from a theorv of school

tmarn\nn, and the caudal connections within the model are

t

vl idated and cross—validated: Few significant paths are

retainﬂd. Studert age and transfer status show important
influences on measures of school Achinement -and on 11cen sure
Srores. Furthpr.,one broad measure of school achlevemcnt has a
sihstantial direct affect on licensiré scoras.
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